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DISCUSSION
The embryology of the IVC is complex and has been
well-described.1,2 It involves the formation, regression, and
fusion between three longitudinal pairs of veins: the post-
cardinal, subcardinal, and supracardinal veins. The
infrarenal IVC is formed from the confluence of the com-
mon iliac veins, the caudal extremity of the right postcardi-
nal vein, the right postcardinal-supracardinal anastomosis,
part of the right supracardinal vein, and the right supracar-
dinal-subcardinal anastomosis. The suprarenal IVC devel-
ops from the right subcardinal vein; its hepatic segment
forms from hepatic sinusoids and unites with the cardiac
termination of the right vitelline hepatocardiac vein (com-
mon hepatic vein).1,2
Absence of the IVC or agenesis of the IVC is often
used to describe two distinct entities. First, failure of the
hepatic-subcardinal anastomosis to form results in infra-
hepatic interruption of the IVC with azygos continuation.
The infrarenal IVC is normal, and blood from the renal
segment of the IVC is shunted into the azygos system and
right atrium through the superior vena cava. This occurs
in approximately 0.6% to 2% of patients with other cardio-
vascular defects and in 0.3% of otherwise healthy individ-
uals. It is often seen in conjunction with transposed
abdominal viscera, polysplenia or asplenia, renal hypopla-
sia or agenesis, and dysgenesis of the lungs. Dextrocardia,
atrial septal defect, atrioventricular canal, and pulmonary
artery stenosis are also associated with infrahepatic inter-
ruption of the IVC.3
Second, absence of the infrarenal segment of the IVC
is an extremely rare anomaly. Since 1957 only 16 cases
proven by imaging have been reported in the English lan-
guage medical literature,4,5 and in four of these cases the
suprarenal IVC was absent. No associated congenital
anomalies have been reported in this cohort. This obser-
vation suggests that absence of the infrarenal IVC may be
an acquired defect.
The etiology of infrarenal IVC absence is controver-
sial. Embryological dysgenesis of the right supracardinal
vein has been cited as a possible mechanism. However, this
does not explain the failure of the postcardinal veins to
persist. A single embryological event does not fully explain
infrarenal IVC absence.4 d’Archambeau6 and Milner and
Absence of the infrarenal inferior vena cava (IVC) is an
extremely rare condition, and its etiology is controversial.
We report the first association between perinatal IVC
thrombosis and subsequent infrarenal IVC absence.
CASE REPORT
A 12-year-old girl presented with a painful, swollen left leg.
There was no history of immobilization or trauma. During phys-
ical examination the left limb was tender and swollen. Pulses were
present. The results of abdominal and cardiopulmonary examina-
tions were normal. 
Venous duplex scan of the left leg showed thrombus in the
common femoral and superficial femoral veins. The proximal
extent was not seen. The right common femoral vein had sponta-
neous and phasic flow. Computed tomography scan demon-
strated low-density changes in the proximal left femoral and
adjacent left iliac veins, consistent with deep venous thrombosis
(DVT). The IVC was seen from the right atrium to the level of
the hepatic veins. Below the hepatic veins, the IVC was not seen.
A prominent azygos vein, a paravertebral venous plexus, and
lumbar veins were seen (Fig 1). Magnetic resonance venography
revealed a normal caliber vena cava between the hepatic veins and
right atrium (Fig 2), a hypoplastic suprarenal segment (Fig 3),
and absence of the infrarenal IVC (Fig 4).
A thrombotic tendency was not detected. Protein C, protein
S, antithrombin III, antinuclear antibody, anticardiolipin anti-
body, and activated protein C resistance was normal.
The patient was anticoagulated with intravenous heparin. Partial
resolution of the clot was seen on venous duplex scan at 7 days.
The patient’s neonatal medical record was available. A right
iliofemoral DVT was diagnosed within 48 hours of delivery.
Perinatal ultrasound examination could not initially define the
IVC. A slightly enlarged right kidney (5.1 cm) with increased cen-
tral caliceal echogenicity suggestive of right renal vein thrombosis
was noted. The neonate was anticoagulated, and after 7 days, res-
olution of the thrombosis was seen clinically and ultrasound exam-
ination showed a thrombosed IVC with partial refilling.
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Perinatal inferior vena cava thrombosis and
absence of the infrarenal inferior vena cava
Tharumenthiran Ramanathan, MBBS, T. Michael D. Hughes, FRACS, and Arthur J. Richardson,
FRACS, Sydney, Australia
We report a case of infrarenal absence of the inferior vena cava (IVC) presenting as a major iliofemoral deep venous
thrombosis in an adolescent. This is the first report of infrarenal IVC absence in which IVC thrombosis has been
demonstrated in the perinatal period. We propose an association between perinatal IVC thrombosis and subsequent
infrarenal IVC absence. In addition, the case demonstrates the importance of assessment for anatomical anomalies in
patients presenting with apparently idiopathic deep venous thrombosis. (J Vasc Surg 2001;33:1097-9.)
Marchan7 have suggested that infrarenal absence of the
IVC is not of embryonic origin and is the result of
intrauterine or perinatal thrombosis. We have presented
the first clinical report that demonstrates infrarenal IVC
absence following perinatal IVC thrombosis. We think
that infrarenal IVC absence is a solitary finding and may
be associated with perinatal IVC thrombosis.
Abnormalities of the IVC are not well-recognized risk
factors for DVT, yet both interruption and absence of the
IVC have been reported to present with DVT.3,4,8
Infrarenal absence of the IVC may also present with
chronic venous stasis.9,10 In children and young adults
with apparently idiopathic DVT, recalcitrant venous stasis
or a history of perinatal IVC thrombosis exclusion of
abnormalities of the IVC should be sought by imaging.
This is the first report of infrarenal absence of the IVC
in which the proposed association of perinatal IVC throm-
bosis and infrarenal IVC absence has been demonstrated.
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Fig 1. Abdominal computed tomography scan—infrarenal
absence of IVC. Small arrow, infrarenal aorta.
Fig 3. Magnetic resonance venogram—hypoplastic suprarenal
segment of IVC with prominent collaterals. Large arrow, IVC.
Small arrow, hemi-azygos vein.
Fig 4. Magnetic resonance venogram—absent infrarenal segment
of IVC. Large arrow, infrarenal aorta. Small arrows, collateral veins.
Fig 2. Magnetic resonance venogram—normal caliber suprahep-
atic segment of IVC with prominent collateral veins. Large arrow,
IVC. Small arrow, azygos vein.
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